thicknesses ranges from 0.2 m on the top to 0.4 m above foundation, this thickness may be necessary to enable the walls bear the weight of the concrete located above them [10] . A tower can be considered as
Nomenclature:
Young's modulus of concrete [MPa] Circular cylindrical shell, because, the ratio of the radius 50 m to shell thickness isgreater than ten. (Fig. 2 ) For the construction of the tower, an advanced high performance concrete is used for building the wall [11] .Basic properties of this reinforced concrete are given in Table 1 .
= 5,5 . 10² Table 1 : Properties of the reinforced concrete
To strengthen reinforced concrete towers, JorchSchlaich, German architect and project manager of the Manzanares solar chimney prototype in Spain [12] , developed in his book "The Solar Chimney" [13] , a principle called "principle of the egg and the bicycle wheel". This concept allows to place throughout the height of the tower rings stiffened as bicycle wheels to provide additional strength to the shell that would collapse very easily if not reinforced.Radial cables pulling directly on the concrete could undermine it, JorchSchlaich proposes to insert a ring stiffened by these rays will oppose any roundness of the vertical cylinder under the effect of the wind [14] . In the present study, we consider a number of rings stiffened n=10. (Fig. 2) 
III.
Assessment Of Forces Acting On The Structure:
The structure is subjected to combined loading. In general, the loads that act on the solar chimney are:  Own weight of the structure  Wind loads  Pressure inside the chimney  Earthquake loads  Installation loads.
In this study, the emphasis is placed on the evaluation of the first three load cases: own weight of the structure, wind loads and pressure inside the tower. 
AWind loads:
The height of the tower ranks among the sensitive structures to wind. For this reason, it makes use of construction standards (NV65) to accurately quantify the wind loads that the tower will have to endure. According to the NV65 [15] , the wind pressure is calculated by the following formula: = 10   
C. Pressure inside the chimney:
The chimney converts the thermal energy produced by the collector into kinetic energy. Pressure, temperature and density variation of air inside the chimney is calculated considering an adiabatic expansion process [16] . Thus:
With:
And k = 1.4005
The pressure inside the chimney varies linearly with the height as shown in the figure 5: 
IV. Basics of Ring-Stiffened Cylindrical Shell:
To predict the failure modes (general instability, axisymmetric yielding and asymmetric buckling of the shell), failure pressures and characteristicsof ring stiffened cylindrical shells, a various methods (analytical solutions, classification society design rules, numerical analysis tools) have been used.
Design rules for the shell buckling strength have been worked by ECCS [17] , API [18] and DNV [19] .
The dimensions of interest for analyzing ring-stiffened cylinders are related to the cylinder (shell) itself and the ring-stiffeners (frames). General Stiffener Dimensions are represented belowin Figure 6 . In the present study,the design rules of Det Norske Veritas (DNV) [21] are used for ring-stiffened cylindrical shell. The DNV design rules treats the buckling stability of shell structures based on the load and resistance factor design format (LRFD). They contains semi-empirical formulations forevaluating the buckling strength of stiffened cylindrical shells. According to Det Norske Veritas [19] , the sum of the axial and bending stresses should be less than the critical buckling stress, i.e.:
Where: 
And = +1 (18) According to the API design rules [18] , the dependence of and on is very small. From equations (9) and (10), it can be deduced that and do not depend on , since is in the denominator. The factor of (1.5 − 50 ) can be calculated as follows [22] . The maximum radial deformation of the shell caused by the shrinkage of a circumferential weld is: 
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V. Numerical simulation
D. Modelisation and mesh:
Stiffened shells are widely used in offshore structures, bridges, towers, etc. stiffing rings can used to strengthen the shape of cylindrical shells. In our case, the shell is loaded by a combined load. The first step is to get the correct building codes (specification), structural analysis and design loads of cylindrical tower is based on NV65 rules [15] . Then, we need to calculate the forces, strains, deflections and deformations, caused by the combination of loads that will assault the structure. Main loading conditions for this structure are dead weight G, wind load W and pressure inside the chimney due to the air flow P.
The final design analysis of stresses and deformations for all single load cases has been computed within standard linear finite element techniques, using the software system Autodesk Robot structural analysis professional which provides a comprehensive set of tools to model and analyze building as well as other large and complex structures.
In this study, various mechanical designs have been realized in order to choose the one which satisfy the conditions of stability and strength. Figure 7 gives general impression of the applied discretization and boundary conditions. ii. Reinforced structure with two beams: Description of the design: we keep the same geometry, the same boundary conditions, and the same loads acting on the structure thus the same building material.Ten ring stiffeners have been placed to reinforce the structure. Every ring stiffener is composed by two beams.Thelatterelements are reinforced concrete beams. Results indicate that the both total displacements and Von Mises equivalent stresses are widely decrease. ( In this case, the lightest a drop at the total displacements and Von Mises equivalent stress is observed. We can say that there is an influence of the addition of the beams on the reinforcement of the tower. But, it must not put an excessive number of rays of the ring-stiffeners for wind turbine generators and other accessories be able to place inside the chimney. It should place an optimum number of those elements to reinforce the structure. 
Conclusion& Synthesis:
Themain aimof this paper is to study and to determine the various parameters influencing the design of high chimney towers via an example of a model of a cylindrical tube with a height of 500 m and a diameter of 50m constructed of reinforced concrete. Firstly, a brief introduction of the solar chimney power plant concept is given and the fields of research associated with the concept are presented. A description of the characteristics of the chimney and also an illustration of the conceptual design and geometry of the tower structure are provided. Afterwards, an analysis of the forces acting on the structure is identified. Then, the basics of ring-stiffened cylindrical shell are given to determine their characteristics. In the end, Numerical simulations based on finite element method are executed using the "Autodesk Robot structural analysis professional" software.The essentialsynthesis to be derived from this study are:  The pressure inside the chimney due to the flow of air is negligiblecompared with the effectsof the wind and the weight of the structure.  An important component in the structural design is the wind loading: the structural behaviour is that of a shell exposed to inhomogeneous fluctuating pressure distributions.  The number of ring-stiffeners n = 10 is sufficient to verify the condition of resistance of the chimney of height H = 500 m.  The addition of the rigid elements is essential to increase the rigidity and the stability of the tower.
